Plin3 protects against alcoholic liver injury by facilitating lipid export from the endoplasmic reticulum.
Hepatic lipid accumulation is the most common pathological characteristic of alcoholic liver disease (ALD). In mammalian cells, excess neutral lipids are stored in lipid droplets (LDs). As a member of perilipin family proteins, Plin3 was recently found to regulate the LD biogenesis. However, the roles and mechanism of Plin3 in ALD progression remain unclear. Herein, we found that alcohol stimulated Plin3 expression in both mouse livers and cultured AML12 mouse hepatic cells, which was accompanied by excess LD accumulation in hepatocytes. The elevations of Plin3 in alcohol-treated hepatocytes paralleled with the levels of both PPARα and γ, and the protein degradation of Plin3 was also reduced after alcohol exposure. Moreover, Plin3 knockdown increased cellular sensitivity to alcohol-induced apoptosis, endoplasmic reticulum (ER) stress, and inflammatory cytokines release, including TNF-α, IL-1, and IL-6β. Notably, alcohol exacerbated triglycerides (TG) accumulation in the ER and caused ER dilation in Plin3-knockdown AML12 cells. Finally, we observed that Plin3 interacted with dynein subunit Dync1i1 and mediated the colocalization of LDs and microtubules, while high concentration of alcohol disrupted microtubules and caused dispersion of excess small LDs in cytoplasm. Summarily, Plin3 promotes lipid export from the ER and reduces ER lipotoxic stress, thereby, protecting against alcoholic liver injury. Moreover, Plin3 could be an adapter protein mediating LD transport by microtubules. This study explored the roles of Plin3 in alcohol-induced hepatic injury, suggesting Plin3 as a potential target for the prevention of ALD progression.